Abstract Using a social ecological perspective, we examined the effects of connectedness in multiple domains on health-promoting and health-compromising behaviors among Asian American (AA), Pacific Islander (PI), and Caucasian/White American (WA) adolescents in California. After adjusting for age, gender, and socioeconomic status, the following consistent results emerged across the three ethnic groups: (a) community connectedness increased the odds of physical activity; (b) internal, family, and school connectedness decreased, whereas friend connectedness increased, the odds of substance use; and (c) internal and family connectedness decreased the odds of violent behavior. We also found specific ethnic variations pertaining to the effects of connectedness. Friend connectedness increased the odds of violent behavior for AAs and WAs, but not for PIs.
Introduction
A large body of research has shown that health-related behaviors (e.g., physical activity and substance use) have the potential to affect adolescents' physical and mental development. Despite current efforts to promote adolescent health, health-promoting behaviors (e.g., physical activity and healthy dietary behavior) are far from satisfactory (Centers for Disease Control and Prevention, CDC, 2011a, b) . Moreover, healthcompromising behaviors (e.g., substance use and violent behavior) remain major public health concerns (CDC, 2012a, b) , and Healthy People 2020 highlights the continued need for efforts to improve adolescents' well-being (U. S. Department of Health and Human Services, DHHS, 2012) . Specifically, Healthy People 2020 emphasizes two emerging important issues that merit attention when studying adolescent health. First, there is an increasing focus on the use of interventions that promote positive youth development, although more research is needed to understand how they work. Second, the adolescent population is becoming more ethnically diverse (U. S. Census Bureau, 2000a Bureau, , 2002 , which suggests the need for research initiatives that examine whether race/ethnicity is differentially associated with health behaviors.
Only a few studies have examined the correlates of health-related behaviors in Asian American (AA) and Pacific Islander (PI) adolescents (e.g., Yang, Cheng, Ho, & Pooh, 2013) . In studies by Hong, Huang, Sabri, and Kim (2011) and Molina, Alegría, and Chen (2012) , Asian American and Pacific Islanders (AAPI) are treated as a singular entity, which is partly due to their small sample size relative to other racial/ethnic groups. In this paper, we looked at how health-related behaviors and their correlates differ between AAs and PIs. In addition, we also chose Caucasian/White American (WA) adolescents as a comparison group because they represent the majority of American adolescents. We also investigate the role of connectedness as a protective factor moderating health-promoting behaviors (i.e., physical activity and healthy dietary behavior) and health-compromising behaviors (i.e., substance use and violent behavior) among AAs, PIs, and WAs.
Health-Promoting Behaviors in Adolescents
To combat obesity in adolescents, current prevention and intervention efforts primarily target health-promoting behaviors such as physical activity and healthy diets (Nestle & Jacobson, 2000; Patrick et al., 2004) . For example, Healthy People 2020 (U. S. DHHS, 2010) has suggested three objectives for adolescent physical activities: (1) aerobic physical activity (participation in C60 min of aerobic activity per day, 7 days per week), (2) muscle-strengthening activity (muscle-strengthening activities on C3 days per week), and (3) these two activities combined. As evident in the 2010 National Youth Physical Activity and Nutrition Study, 15.3 % met only the first of these objectives, 51.0 % met only the second, and only 12.2 % met both (the third objective; CDC, 2011a).
Similarly, dietary behavior in adolescents remains a problem. The National Youth Physical Activity and Nutrition Study also showed that daily consumptions of regular soda or pop, sports drinks and other obesogenic sugar-sweetened beverages (SSBs) are common in high school students (CDC, 2011b) . In a related study, Vartanian, Schwartz, and Brownell (2007) demonstrated that SSB consumption was associated with large caloric intake and high body weight but low intakes of milk, calcium, and other nutrients. With respect to fruit and vegetable consumption, results of the National Youth Risk Behavior Surveys (1999 CDC, 2009 ) revealed that 14.0 % of high school students in 1999 and 13.8 % in 2009 ate vegetables three or more times per day. Meanwhile, 34.8 % of high school students in 1999 and 33.9 % in 2009 ate fruit or drank 100 % fruit juices at least twice daily during the seven days prior to the survey. Put simply, there was little progress in regards to the consumption of fruits and vegetables.
Health-Compromising Behaviors in Adolescents
Despite prevention and intervention efforts to promote physical activity and healthy dietary behavior, there has been a surge in research devoted to healthcompromising behaviors that contribute to morbidity and mortality (CDC, 2012a, b) . Nationwide surveys suggest that substance use and violent behavior continue to be problematic among adolescents in the US. A recent survey showed that 8.0 % of 8th grade students, 16.7 % of 10th graders, and 21.4 % of 12th graders had used marijuana in the past 30 days, and 7.1 % of 8th graders, 13.6 % of 10th graders, and 19.2 % of 12th grade students had smoked cigarettes in the past month (National Institute on Drug Abuse, 2011). The adverse effects of substance use among adolescents make it an important public health concern in the US (National Center on Addiction and Substance Abuse, 2011). Likewise, violent behavior is also health-compromising in adolescents. In 2009, a nationally representative study of high school students found that 31.5 % reported being in a physical fight at least once in the 12 months preceding the survey, of whom 3.8 % were injured sufficiently to be treated by a doctor or nurse (CDC, 2010) . The study also showed that 17.5 % had carried a weapon during the 30 days before the survey. These statistics suggest the need to use a new paradigm to examine adolescents' healthcompromising behaviors.
Connectedness and Adolescent Health Behaviors
Our recent understanding of health behaviors has shifted from an emphasis on pathology to one of resilience. Prevention and intervention efforts targeting risk factors alone may not be sufficient to prevent health-compromising behaviors. Instead, efforts that target resilience or protective factors may not only buffer the effects of risk factors, but may also provide a protective context for healthy development. There has been increasing research pertaining to the significance of connectedness, also labeled as belonging and relatedness, in the field of youth healthy development (Jose, Ryan, & Pryor, 2012) . The study of connectedness draws upon selfdetermination theory, which proposes that relatedness is a basic psychological need . This need encompasses both internal attributes and extrinsic influences and includes both internal and community-wide socioecological domains (Townsend & McWhirter, 2005) . The need to feel related or connected is thought to be both essential to preventing healthcompromising behaviors and encouraging healthpromoting behaviors (Baumeister & Leary, 1995; Turner, Irwin, Tschann, & Millstein, 1993) .
Adolescents are nested in broad social domains (e.g., family, friends, school, and community), and the degree to which adolescents are connected to those domains may affect their health and wellbeing (Bernat & Resnick, 2009; Jose, Ryan, & Pryor, 2012) . A systematic review by Roth and Brooks-Gunn (2003) found that a low level of connectedness was generally associated with a host of health-compromising behaviors, such as cigarette use and aggression Tilson, McBride, Lipkus, & Catalano, 2004) . A high level of connectedness, on the other hand, was generally related to fewer risky and more healthy behaviors (Ackard, Neumark-Sztainer, Story, & Perry, 2006; CDC, 2009) .
In this section, we identify significant factors that affect health-related behavior in various domains of connectedness. First, an adolescent's high level of internal connectedness reflects the strength of various positive attributes (e.g., resilience, social competence, autonomy, or problem solving skills), which are essential for environmental adaptation and health development (Reynolds, Hinton, Shewchuk, & Hickey, 1999) . High personal resilience strengths may be a moderating factor for both health-promoting and health-compromising behaviors. Second, family connectedness reflects parents' expectations of adolescents and their participation in the home environment, and is positively related to the consumption of fruits and vegetables (Mackay, 2008; Mellin, Neumark-Sztainer, Story, Ireland, & Resnick, 2002) . Like internal connectedness, family connectedness can help prevent adolescent substance use and violent behaviors (Neumark-Sztainer, Story, French, & Resnick, 1997) . Third, higher levels of connectedness to friends may facilitate adolescents' involvement in physical activities (Salvy et al., 2009 ) but may also be related to health-compromising behaviors, such as smoking and drinking (Carter, Mcgee, Taylor, & Williams, 2007) as well as unhealthy eating habits (Salvy, de la Haye, Bowker, & Hermans, 2012), Fourth, Neumark-Sztainer, Story, French, and reported that school connectedness was strongly related to decreased reports of adolescent substance use and violent behaviors, and Carter, Mcgee, Taylor, and Williams (2007) found that school connectedness was a protective factor for physical activity and healthy eating habits. Lastly, while community connectedness has been positively associated with physical activity (e.g., Mackay, 2008) and negatively associated with substance use (Wray-Lake et al., 2012) , it has also been found to be positively related to substance use (e.g., Ennett, Flewelling, Lindrroth, & Norton, 1997) .
The Present Study
Numerous studies have examined the relationship between isolated domains of connectedness and health-compromising behaviors. However, few studies have simultaneously examined the associations between multiple domains of connectedness and adolescents' health-related behaviors, specifically their effects on health-promoting behaviors. Multiple domains of connectedness may benefit adolescent healthy development. Our study addresses issues that remain unresolved including (1) the effects of the combination of domains of connectedness; and (2) how adolescents' race/ethnicity differentially affects the association between connectedness and adolescent behaviors.
Methods

Participants and Sample
Study data were secured from the 2006-2007 High School Questionnaire of the California Healthy Kids Survey (CHKS), which was developed by WestEd's Human Development Program for the California Department of Education. Students in 9th and 11th grade public and nontraditional (e.g., continuation and magnet) schools were administered paper-and-pencil versions of the scales. Sampling procedures were based on the size of school districts. In districts with more than 900 students per grade, we randomly selected a total of 900 students per grade. In districts with less than 900 students per grade, we selected a census of students (Kim & McCarthy, 2006) . Since the connectedness scale was not compulsory for all participating districts, the study's dataset was limited to the sample of 46,588 ninth and eleventh grade students that comprised 10,210 AAs, 3,759 PIs and 32,619 WAs who completed these scales.
Measures
Internal Connectedness
Internal connectedness encompasses six personal resilience strengths, including cooperation and communication, self-efficacy, empathy, problem solving, self-awareness, goals and aspirations (Austin, Bates, & Duerr, 2010) . A sample item reads: ''I have goals and plans for the future.'' Participants rated 18 items on a 4-point Likert scale ranging from A (not at all true) through D (very much true). We averaged these items to indicate internal connectedness, with higher scores denoting higher internal connectedness. The reliability of the scale was a = .93.
Family Connectedness
Family connectedness measures one's caring relationships in family dynamics, opportunities to participate in the home environment, and parents' expectation for success (Austin, Bates, & Duerr, 2010) . A sample item reads: ''In my home, there is a parent or some other adult who listens to me when I have something to say.'' Participants rated nine items on a 4-point Likert scale ranging from A (not at all true) through D (very much true). We then averaged these items to indicate family connectedness with higher scores denoting higher family connectedness. Cronbach's alpha reliability for this scale was a = .90.
Friend Connectedness
Friend connectedness measures one's caring peer relationships (Austin, Bates, & Duerr, 2010) . A sample item reads: ''I have a friend about my own age who really cares about me.'' Participants rated three items on a 4-point Likert scale ranging from A (not at all true) through D (very much true). We averaged these items to indicate friend connectedness with higher scores denoting higher friend connectedness. The reliability of the scale was a = .90.
School Connectedness
School connectedness measures one's caring relationships in school settings, high expectations for success and opportunities to participate in the school (Austin, Bates, & Duerr, 2010) . A sample item reads: ''At my school, there is a teacher or some other adult who really cares about me.'' Participants rated nine items on a 4-point Likert scale ranging from A (not at all true) through D (very much true). We then averaged these items to indicate school connectedness with higher scores denoting higher school connectedness. Cronbach's alpha reliability for this scale was a = .89.
Community Connectedness
Community connectedness measures one's caring relationships in community dynamics, high expectations for success and opportunities to participate in the community (Austin, Bates, & Duerr, 2010) . A sample item reads: ''Outside of my home and school, there is an adult who really cares about me.'' Participants rated nine items on a 4-point Likert scale ranging from A (not at all true) through D (very much true). We averaged these items to indicate community connectedness with higher scores denoting higher community connectedness. The reliability of the scale was a = .89.
Physical Activity
Participants indicated the number of days they exercised (e.g., strength training and aerobic activity) in the past week (Edwardson & Gorely, 2010) . A sample item reads: ''On how many of the past 7 days did you exercise or do a physical activity for at least 20 min that made you sweat and breathe hard?'' Participants rated three items on an 8-point scale ranging from A (0) through H (7). The reliability of the scale was a = .66.
Dietary Behavior
Participants indicated their dietary habits (e.g., drinking milk, eating fruits and vegetables; Mellin, Neumark-Sztainer, Story, Ireland, & Resnick, 2002) . A sample item reads: ''During the past 24 h, how many times did you drink milk or eat yogurt?'' Participants rated four items on a 6-point Likert scale ranging from A (0) through H (5 or more). The reliability of the scale was a = .68.
Substance Use
Participants indicated the number of days they used drugs (e.g., cigarettes, smokeless tobacco, alcohol, and marijuana) during the past 30 days (e.g., NeumarkSztainer, Story, French, & . A sample item reads: ''During the past 30 days, how many days did you use cigarettes?'' Participants rated five items on a 5-point Likert scale ranging from A (0) through E (20-30 days). The reliability of the scale was a = .78.
Violent Behavior
Participants indicated the number of times they engaged in violent behaviors (e.g., participating in physical fights, damaging school property on purpose, carrying a gun, and carrying other weapon) in the past 12 months (Neumark-Sztainer, Story, French, & Resnick, 1997). A sample item reads: ''During the past 12 months, how many times on school property have you been in a physical fight?'' Participants rated four items on a 4-point Likert scale ranging from A (0 times) through D (4 or more times). The reliability for the scale was a = .66.
Demographic variables included respondents' selfreported race/ethnicity (White, Asian American, or Pacific Islander), sex, and age. We also included the percentage of students in subsidized meal program in each participating school as an indicator of their socioeconomic status (SES; Attar-Schwartz, Tan 
Data Analysis
We used IBM SPSS statistics 20 to perform the data analyses. Most variables in the behavioral and social sciences variables are not normally distributed and have highly skewed distributions (Farrington & Loeber, 2000) , and the most common remediation strategy employed in response is dichotomization (Carter, Mcgee, Taylor, & Williams, 2007; Unger et al., 2001 Unger et al., , 2002 . Although dichotomization may lead to a loss of information, it greatly simplifies the presentation of results (Farrington & Loeber, 2000) . Following Farrington and Loeber's (2000) recommendations, we recoded physical activity, for example, as a ''0'' if answers for the three items were all ''0,'' and recoded it as a ''1'' if at least one answer for these items was ''1.'' We applied a similar procedure to recode the other three outcome behaviors.
We controlled for the clustering effects of our multi-level data using generalized estimating equations (GEEs; Zeger & Liang, 1986; Zeger, Liang, & Albert, 1988) , which are often used to analyze clustered data with binary outcomes; failure to do so may affect the standard errors of key parameters (Ghisletta & Spini, 2004) . Given the binary nature of dependent variables and the two-level nature of study variables, we used GEEs with a binary logistic link function (i.e., an exchangeable correlation structure) to examine the effects of connectedness across different domains on each health behavior in AAs, PIs, and WAs separately, while controlling for respondents' age and sex, and their school-level SES. Model stratification by race/ethnicity was preferable over the inclusion of race/ethnicity by connectedness interaction terms (i.e., 2 race/ethnicity indicators * 5 connectedness variables = 10 interaction terms), because the multiple interaction terms would have resulted in an over-specified model (Spriggs, Iannotti, Nansel, & Haynie, 2007) . In addition, we performed a series of Chi square tests to compare the outcome variables across the three racial/ethnic groups.
Results
We present comparisons of the behavior prevalence across the three racial/ethnic groups in Table 1 . The prevalence of each of the four health behaviors in the present study significantly differed by ethnic groups. Rates of physical activity and healthy dietary behavior were lowest in PIs, and the rate of violent behavior was highest in PIs. The rate of substance use among AAs and PIs was lower than that of WAs.
As shown in Table 2 , higher community connectedness increased the odds of physical activity across the three ethnic groups (AA: B = 0.13, p = .035; PI: B = 0.28, p = .016; WA: B = 0.41, p \ .001). Higher internal connectedness increased the odds of physical activity for AAs (B = 0.22, p = .042) and WAs (B = 0.16, p = .017). Higher school connectedness increased the odds of physical activity for AAs (B = 0.23, p = .002) and PIs (B = 0.30, p = .025).
We display specific racial/ethnic variations pertaining to the effects of connectedness on healthy dietary behavior in Table 3 . We found, for example, that higher internal connectedness increased the odds of healthy dietary behavior for AAs (B = 0.62, p \ .001) and WAs (B = 0.19, p = .011). Higher school connectedness increased the odds of healthy dietary behavior only for PIs (B = 0.38, p = .008).
Common and unique correlates emerged across the three racial/ethnic groups in terms of substance use (see Table 4 ). In particular, higher internal (AA: B = -0.37, p \ .001; PI: B = -0.37, p \ .001; WA: B = -0.27, p \ .001), family (AA: B = -0.39, p \ .001; PI: B = -0.37, p \ .001; WA: B = -0.38, p \ .001), and school (AA: B = -0.24, p \ .001; PI: B = -0.28, p \ .001; WA: B = -0.23, p \ .001) connectedness decreased, while friend (AA: B = 0.34, p \ .001; PI: B = 0.22, p \ .001; WA: B = 0.32, p \ .001) connectedness increased, the odds of substance use across the three racial/ethnic groups. Higher community connectedness decreased the odds of substance use for WAs (B = -0.14, p \ .001), but increased the odds of substance use for AAs (B = 0.12, p = .010) and PIs (B = 0.18, p = .002). Table 5 
Discussion
We investigated the relationships of internal, family, friend, school, and community connectedness to healthpromoting (i.e., physical activity and healthy dietary) and health-compromising (i.e., substance use and violent behavior) behaviors in adolescents. We found that connectedness demonstrated both common and unique effects on various health-related behaviors across the three racial/ethnic groups. Specifically, the odds of physical activity increased with community connectedness; the odds of substance use decreased with internal, family, and school connectedness, but increased with friend connectedness; and the odds of violent behavior decreased with internal and family connectedness. We also found specific racial/ethnic variations pertaining to the effects of connectedness. Friend connectedness increased the odds of violent behavior for AAs and WAs, but not for PIs. Meanwhile, community connectedness increased the odds of substance use and violent behavior for AAs and PIs, but decreased the odds of these behaviors for WAs. Unlike other health-related behaviors, findings for healthy dietary behavior were inconsistent across racial/ethnic groups and connectedness domains. A possible explanation of these findings is that adolescents' dietary behavior or eating habits may be shaped by their unique ethnic, familial, and cultural background (Shatenstein & Chadirian, 1998) . Results demonstrated that there were racial/ethnic variations in the prevalence of four health-related behaviors. Specifically, we found that WAs had higher rates of physical activity than AAs and PIs. This finding is consistent with existing research on adult immigrants (Dogra, Meisner, & Ardern, 2010) . The physical activity difference may be related to different SES (Marshall et al., 2007) and social norms (Emmons, Barbeau, Gutheil, Stryker, & Stoddard, 2007; Yoo, Lounsbery, Bungum, & Gast, 2010) . In the case of dietary behaviors, AAs reported higher intakes of fruits and vegetables than did WAs. In that regard, our findings were consistent with those of previous studies (Backman, Haddad, Lee, Johnston, & Hodgkin, 2002;  Xie, Gilliland, Li, & Rockett, 2003) . As compared to AAs and WAs, PIs had the lowest intakes of fruits and vegetables. As noted by Xie, Gilliland, Li, and Rockett (2003) , adolescents in poor families are less likely to consume fruits and vegetables, possibly due to their relatively low economic status of PIs (U. S. Census Bureau, 2000b) . With regards to substance use and violent behaviors, AAs had a lower rate than the other two ethnic groups. A similar pattern of findings was reported by Kim and McCarthy (2006) . Likewise, consistent with previous studies, the prevalence of violent behavior was also lower in AAs than that in PIs and WAs (Hishinuma et al., 2005; Shetgiri, Kataoka, Ponce, Flores, & Chung, 2010) . The lower prevalence of substance use and violent behavior in AAs is congruent with current research noting that AA adolescents' social emotional distress is less likely to manifest itself as externalizing behaviors. With respect to the associations between connectedness and health-related behaviors, we found common and unique correlates across different racial/ethnic groups. In the case of health-promoting behaviors, a high level of community connectedness was associated with increased reports of physical activity across all racial/ethnic groups examined. Consistent with previous studies, community satisfaction and environmental factors have the potential to increase adolescents' participation in physical activity (Voorhees, Yan, Clifton, & Wang, 2011) . We also note that a high level of internal connectedness was associated with increased reports of physical activity for AAs and WAs, whereas a high level of school connectedness was associated with increased reports of physical activity for AAs and PIs. In line with previous studies, intrapersonal attributes (e.g., self-efficacy and selfregulation capacity) and a positive school climate could influence adolescents' participation in physical activity (Matthews & Moran, 2011; Voorhees, Yan, Clifton, & Wang, 2011; Wechsler, Devereaux, Davis, & Collins, 2000) . In terms of dietary behavior, only internal connectedness increased the odds for AAs, whereas school connectedness increased the odds for PIs. For WAs, high levels of internal, family and community connectedness were associated with increased reports Also examined were the associations between connectedness and health-compromising behaviors. Our findings suggest that several dimensions of connectedness were related to substance use and violent behavior. In particular, high levels of internal, family, and school connectedness were associated with decreased reports of substance use across the three racial/ethnic groups. To this end, current prevention efforts should attempt to improve personal resilience strengths, to increase positive family relationships, and to provide more opportunities for school participation (Jackson, Geddes, Haw, & Frank, 2012; Turner, Irwin, Tschann, & Millstein, 1993) . In the case of violent behavior, high levels of internal and family connectedness were associated with decreased reports of violent behaviors across the three racial/ethnic groups. One important practical implication is that collaborative efforts targeting both personal resilience and family relationships are needed to prevent adolescent violent behavior (Brook, Brook, Rubenstone, Zhang, & Saar, 2011; Rappaport & Thomas, 2004; Turner, Irwin, Tschann, & Millstein, 1993) . The present study provides additional evidence with respect to the importance of friend connectedness as a risk factor for substance use and violent behaviors. As suggested by Hoffman, Monge, Chou, and Valente (2007) , prevention and intervention programs could encourage adolescents to choose their friends based on healthier interests. Our findings also suggest that community connectedness increased the odds of substance use and violent behavior for AAs and PIs, but decreased the odds of substance use and violent behavior for WAs. High prevalence of substance use and low feeling of security in where AAs and PIs stay is one possible explanation for these findings. To this end, community or district programs targeting AA's and PI's neighborhoods need to be created to prevent health-compromising behaviors.
Tables 2, 3, 4 and 5 suggest that across the three racial/ethnic groups there were more significant correlations between connectedness and health-compromising behaviors than between connectedness and healthpromoting behaviors. Connectedness may exert a more pervasive impact on health-compromising than healthpromoting behaviors. This finding is consistent with current efforts to reduce adolescent health-compromising behaviors by emphasizing the role of connectedness. The finding also suggests that prevention and intervention efforts targeting connectedness alone might not be sufficient to encourage physical activity and promote healthy dietary behavior in adolescents. Instead, availability of exercise facilities and healthy food may also play a role (O'Haver, Szalacha, Kelly, Jacobson, & Melnyk, 2011; Owen et al., 2007) . Overall, our results demonstrate that connectedness functions differently for health-promoting and healthcompromising behaviors.
Our study has several limitations. First, we considered only three racial/ethnic groups in California, which raises questions about the generalizability of our findings to other ethnic populations in the State and elsewhere. Second, a few shortcomings of the CHKS limited our analysis, insofar as antecedent variables such as household income, duration of residence, and generational status were not collected. Whether these variables could influence health-related behavior is uncertain. Third, we examined the effects of connectedness on health-related behaviors in different social domains without considering the characteristics of students' specific environments. For instance, the prevalence of substance use in the community may moderate the link between community connectedness and adolescents' substance use. Fourth, despite the strength of dichotomization, our ability to examine the full range of response options (e.g., frequency and intensity of substance use) pertaining to health-related behaviors for each ethnic group was limited. Future studies should examine the effects of connectedness on health-related behaviors measured as a continuum. Finally, we could make no claims about the direction of causal relationships between connectedness and different types of health-related behaviors because of the cross-sectional nature of our study.
Despite these limitations, we were able to empirically examine the relationships between connectedness and various health-related behaviors in three different racial/ethnic groups. Our findings suggest that connectedness could play a significant role in adolescents' health-related behaviors, with more salient effects on health-compromising than healthpromoting behaviors. It is equally important to note that various dimensions of connectedness could affect health outcomes differentially across racial/ethnic groups. Taken together, our findings provide key insights into the role connectedness plays in adolescent health-related behaviors.
